Labeling of human mesenchymal stromal cells with superparamagnetic iron oxide leads to a decrease in migration capacity and colony formation ability.
Labeling of stem cells is crucial to allow tracking of stem cell homing and engraftment after transplantation. In this study we evaluated the influence of cell labeling procedures using clinically approved small particles of iron oxide (SPIO) with or without transfection reagents (TA) on functional parameters of human mesenchymal stem cells (MSC). The study was approved by the institutional review board of the University of Tubingen, Germany. Seven populations of bone marrow (BM)-derived human mesenchymal stem cells (MSC) were labeled with SPIO alone or in combination with various TA. Directly after labeling and two passages after labeling migration assays, quantification of colony-forming units and quantitative evaluation of the differentiation potential were performed. Quantification of the cellular total iron load (TIL), determination of the cellular viability and electron microscopy were also performed. Labeling of mesenchymal stem cells with SPIO with or without TA did not affect cell viability and differentiation potential significantly. SPIO in combination with TA coated the cellular surface directly after labeling but was incorporated into the cells after two passages. Labeling of mesenchymal stem cells with TA led to a significant decrease of migration capacity. This effect was abolished after two passages. Labeling with and without TA led to a significant decrease in colony formation ability. This effect could also be observed after two passages. The observed decrease of migration capacity and colony-formation ability was not associated with either TIL or localization of particles of iron oxide. SPIO labeling with and without TA had functional effects on human mesenchymal stem cells by decreasing the migration capacity and colony-formation ability of the stem cells.